This database, identified as "Slope Maps of the San Francisco Bay Region, California: A Digital Database," has been approved for release and publication by the Director of the USGS. Although this database has been subjected to rigorous review and is substantially complete, the USGS reserves the right to revise the data pursuant to further analysis and review. Furthermore, it is released on condition that neither the USGS nor the United States Government may be held liable for any damages resulting from its authorized or unauthorized use.
INTRODUCTION TO THE DIGITAL DATABASE
This Open-File report is a digital map database. This pamphlet serves to introduce and describe the digital data. There are no paper maps included in the Open-File report. The digital data does include, however, PostScript and PDF plot files containing images of the map sheets depicting slope angle of the San Francisco Bay region and each of its ten constituent counties.
For those interested in the slope maps, but who do not use an ARC/INFO compatible Geographic Information System (GIS), and who would like to obtain the paper maps, 11 PostScript plot files and 11 PDF files containing map images of the data in the digital database have been included in the database package (please see the section "PostScript and PDF Plot Files Packages," page 9). A PostScript plot file and PDF file showing problematic areas in the DEM from which the slope database was derived are also included. Note that the PostScript plot files require gzip and tar utilities to access the files (see below for explanation).
For those without computer capability, we can provide users with the PostScript plot files or PDF files on tape that can be used by other vendors. Additionally, plots can be ordered from the USGS via the plot-on-demand program once it has been initiated (please see the section " Obtaining Plots from USGS Open-File Services" page 12)
The content and character of the database, methods of obtaining it, and processes of extracting the map database from the tar file are described herein. The map database itself, consisting of eleven ARC/INFO GRIDS and two ARC/INFO coverages, can be obtained over the Internet or by magnetic tape copy, as described below.
The database was compiled using ARC/INFO 7.1.1, a commercial Geographic Information System (Environmental Systems Research Institute, Redlands, California), with version 3.0 of the menu interface ALACARTE , Fitzgibbon, 1991 . The ARC/INFO GRIDS are stored in compressed tar files, and the coverages are stored in uncompressed ARC export format (ARC/INFO version 7.x) in a compressed UNIX tar (tape archive) file. All data files have been compressed, and may be uncompressed with gzip, which is available free of charge over the Internet via links from the USGS Public Domain Software page (http://edcwww.cr.usgs.gov/doc/edchome/ndcdb/public.html). A tar utility is required to extract the databases from tar files. This utility is included in most UNIX systems, and can be obtained free of charge via the Internet from Internet Literacy's Common Internet File Formats Webpage (http://www.matisse.net/files/formats.html) for Macintosh and Windows. ARC/INFO export files (files with the .e00 extension) can be converted into ARC/INFO coverages in ARC/INFO (see below) and can be read by some other Geographic Information Systems, such as MapInfo via ArcLink and ESRI's ArcView.
THE DIGITAL SLOPE-MAP DATABASE
The new slope maps supersede earlier mechanized portrayals of the area. A 1:125,000-scale map of the ten-county region (U.S. Geological Survey, 1972), derived photomechanically from a contour map (U.S. Geological Survey, 1970), had previously been the only medium-scale slope map of the Bay region.
The data from which the new maps were computed consist of a digital elevation model (DEM), an (X,Y) array of terrain heights spaced 30 m apart. We assembled the data set from 204 separate DEM's derived from topographic maps in the USGS 7.5' series (see the quadrangle index map, Figure 1 in Pike, 1997) . Because all constituent DEM's were created by the recent and higheraccuracy "Level II" procedures that interpret elevations from digital line graphs of the map contours (U.S. Geological Survey, 1993), these maps are free from the striped artifacts that mar shaded-relief portrayals computed from older 7.5' DEM's. A few problems in the DEM remain, principally minor edgematch errors, and are identified in a separate map.
At 1:275,000 scale, the full Bay Region map comprises some 35,000,000 rectangular picture elements (pixels), each about 0.11 mm across. The array measures 7743 cells in the east-west direction and 7423 cells in the north-south direction. Pixels of the ten 1:125,000-scale county maps, at about 0.24 mm across, are below the size at which the human eye begins to resolve individual elements.
Drainage lines and nearshore bathymetry, topographic contours, and major roads from an existing digital base (Aitken, 1997) were added to terrain slope-angle on all 11 maps. To facilitate rapid location of specific areas of interest the ten 1:125,000-scale county maps carry a detailed road network and major place names (Aitken, 1997) . A two-km buffer zone around all counties was added to each 1:125,000-scale map to provide context for any terrain details at or near the county boundary (mapped by a white-bounded black line in the plotfiles).
The database for the slope map consists of ARC/INFO GRIDs for the region as a whole and for each of the ten counties, an ARC/INFO vector coverage identifying areas of the DEM compilation that have edgematch or other problems, PostScript map-image files for each of those 11 areas, a PostScript version of a map showing the problematic areas, and a PostScript version of this text. Additionally, a PDF file derived from each of the PostScript plot files has been included. The 204 7.5 minute DEM's were compiled into a single dataset using the LATTICEMERGE command in ARC/INFO. Most of the inconsistencies and edgematch problems between adjacent quadrangles were cleaned up using the FOCALMEAN function in ARC/INFO GRID. A number of these problems still exist (see of98-766_3l.ps or of98-766_3l.pdf). The slope grid (sfbr-sl) was prepared using the SLOPE function in ARC/INFO GRID, with slope being represented by percent rise. The slope is calculated by identifying the maximum rate of change between each cell and its neighbors in a 3x3 cell window. Slope angle at 30-meter resolution varies from 0% to 100%.
We selected 6 intervals of terrain slope angle, designated in the plotfiles by different colors, to enhance presentation of the new data. Slope intervals and their associated colors are:
The map database itself is rather simple, consisting of attributed GRID cells stored in Universal Transverse Mercator (UTM) projection (Table 1) . Content of the map database can be described in terms of the grid cells comprising the map. Descriptions of the database fields use the terms explained in Table 2 . The database format of the grid is described in Tables 3 and 4 , which show the format of the GRID attribute and statistics tables. 
LINES
The lines (arcs) are recorded as strings of vectors and are described in the arc attribute table (tables 5 and 7). They define the boundaries of the map units, the boundaries of open bodies of water, and the map boundaries. These distinctions, including the geologic identities of the unit boundaries, are recorded in the LTYPE field according to the line types listed in tables 6 and 8. 
AREAS
Map units (polygons) are described in the polygon attribute table (tables 8 and 10). The identities of the map units are shown in tables 9 and 11. Table 10 ) SEL 1 1 I user defined field used to save a selected set SYMB 3 3 I user defined field used to save symbol assignments (such as color) 
DATABASE CONTENTS
The digital map database consists of digital files representing the five parts of the database, some of which are presented in more than one format. The names of the files are unique designators based on the report identifier, of98-766, followed by part numbers and an extension indicating file type. The larger files, which have been compressed with gzip, have .gz extensions as well. 
Revision List
------------------ ------------------------------------- ------------------------------------------- ARC) ------------------ ------------------------------------- ------------------------------------------- of98-
Quadrangle Index and DEM Problems databases
The data files representing the lines and polygons of the quadrangle index and problems associated with the SF Bay region DEM from which the slope map was derived (ARC export and ARCVIEW shape formats). For the map identifying problematic areas in the source DEM, and the accompanying quadrangle index map, only a coverage for the entire SF Bay region is included. There are no separate county databases. The coverages, along with their associated INFO directory have been converted to uncompressed ARC/INFO export files. ARC export files promote ease of data handling, and are usable by some Geographic Information Systems in addition to ARC/INFO (see below for a discussion of working with export files). The ARCVIEW shapefile packages each consist of three files -<name>.dbf, <name>.shp, and <name>.shx.
5. PostScript and PDF plot files Slope maps of the SF Bay Region and each of its ten constituent counties in PostScript and PDF formats. Note, the PDF files have not been compressed. The file sizes listed for them below are the actual sizes of the PDF files.
Size of gzip compressed Description of plot file plot file 
POSTSCRIPT PLOT FILE PACKAGE
For those interested in the any of the slope maps of the SF Bay region who don't use an ARC/INFO compatible GIS system, but would like to obtain any of the paper maps, we have included separate PostScript and PDF plot files for each of the ten counties and the Bay Region, as well as for the map delineating problem areas in the composite DEM for the SF Bay region.
The plot files are available in any of the three ways described below, including the World Wide Web pages. The plot files have been compressed with gzip and they must be uncompressed to access them. The compression utility gzip is available free of charge for Windows, Macintosh and Unix platforms via the Internet from the gzip home page (http://w3.teaser.fr/~jlgailly/gzip).
The PostScript images are as large as 36 inches wide by 40 inches high, so they require a large plotter to produce paper copies at the intended scale. Because this release is primarily a digital database, the plot files (and plots derived therefrom) has not been edited to conform to U.S. Geological Survey standards.
web page for this database. Set your web browser to save to a local disk and click on the link for the desired file to download the compressed PostScript plot file or PDF file. Make sure your vendor is capable of reading these tape types and this PostScript plot file. Important information regarding tape file format is included in the section "PostScript Plot Files" below, so be certain to provide a copy of this document to your vendor.
OBTAINING DIGITAL DATABASES
The digital database package can be obtained in any of three ways: The compressed tar file(s) will be returned on the tape. The acceptable tape types are:
2.3 or 5.0 GB, 8mm Exabyte tape.
Be sure to include with your request the Open-File Report number and the exact names, as listed in the Database Contents section above, of the database file(s) you require. An Open-File Report number and its letter alone are not sufficient, unless you are requesting all of the database files for this report (as many as 15).
Anonymous ftp over the Internet
To obtain plotfiles by ftp:
The files in these reports are stored on the U.S. Geological Survey Western Region FTP server. The Internet ftp address of this server is:
ftp://wrgis.wr.usgs.gov
The user should log in with the user name 'anonymous' and then input their e-mail address as the password. This will give the user access to all the publications available via ftp from this server.
The files in this report are stored in the subdirectory:
pub/open-file/of98-766 3. From the Western Region Geologic Information Web Page.
To obtain the tar file via the World Wide Web:
The U.S. Geological Survey now supports a set of graphical pages on the World Wide Web. Digital geologic publications (including this one) can be accessed via these pages. The web page for digital geologic publications from the Western Region (including this one) is "http://wrgis.wr.usgs.gov". Once at the main page, click on 'Geologic Map Databases' under the heading 'Data Online'; next click on 'California.' Scroll down to get to the listing for this database. Click on 'Open-File Report 98-766'; this will take you to the web page for this database. Set your web browser to save to a local disk and click on the link for the desired database to download the compressed tar file or ARC/INFO export file.
CONVERTING ARC EXPORT FILES
ARC export files are converted to ARC coverages using the ARC command IMPORT with the option COVER. Change directories to the database directory. From the ARC command line type:
Arc: import cover <filename>.e00 <output coverage>
